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COMMUNICATIONS DEVICE, AND 
COMMUNICATIONS METHOD FOR 

ENABLING RECEPTION OF REAL-TIME 
EXECUTION COMMANDS WHEN A 

RECEIVE BUFFER IS FULL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a communications device 

that is connected With USB connection to a host device and a 
communications method thereof, and in particular, relates to 
controlling a buffer-full state When achieving virtual serial 
communication in a universal serial bus (USB) interface that 
can be applied to, for example, a point of sale (POS) system 
Where a host device and a printer are connected With USB 
connection. 

2. Description of the Related Art 
FIG. 10 is a diagram for explaining the conventional rela 

tionship betWeen host devices and printers. For example, in a 
conventional POS System, the computer that is provided With 
the host device is structured from an application program 202, 
such as POS or cash register softWare, and an operating sys 
tem part. The operating system performs input/output 
through an application program interface (API) 203, and 
through a device driver such as a parallel interface driver 207 
or serial interface driver 205, With a parallel port 209, such as 
an IEEE 1284, or a serial port 208, such as an RS-232, to 
perform communications With a printer 201. Moreover, in 
some cases the connection is through a USB printer class 
driver 204 or a USB bus driver 206. 

In recent years computers and peripheral devices (printers) 
that do not have so-called “legacy” ports such as the IEEE 
1284 parallel port or the RS-232 serial interface, but rather 
only have the USB interface, Which has superior cost/perfor 
mance, have become very popular. 
On the other hand, in existing applications there are still 

many softWare resources that use the legacy ports, and cannot 
use USB devices directly, so it is necessary to convert these to 
applications that use USB interfaces, Which involves a great 
deal of Work. 

Typically, in serial interfaces, the Xon/Xoff protocol and 
request to send/clear to send (RTS/CTS) protocol, and the 
like, are typically used as data How control. FIG. 11 is a 
?owchart for the printer side for explaining data How control 
in a serial interface. 

For example, When data is received on the printer side 
(S101), if the state of the buffer, or the like, is one Wherein 
reception of data is not possible (S102), then an Xoff code is 
sent, or the CTS signal is turned OFF, or the like, requesting 
the host computer to stop sending (S103). In contrast, When 
the buffer is empty (S104), the Xon code or CTS signal is 
turned ON to request that sending be restarted (S105). The 
host computer constantly monitors the CTS Signal or Xoff 
code to stop or restart sending according to the request. 

HoWever, When in a buffer-full state, no data can be 
received, so at such a time no cash draWer command can be 
sent, so the draWer cannot be opened. Given this, When the 
draWer is to be opened, the application instructs the serial 
interface driver to temporarily not perform ?oW control, to 
thereby force the draWer command to be sent in a state 
Wherein the Xoff code and CTS OFF noti?cations are not 
monitored. 

Even in a USB interface, there is a problem that When the 
receive buffer is in a full state, receive data cannot be received. 

In the USB interface, communications are performed by 
sending data in packets, and responding With an ACK/NAK 
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2 
for each packet. As With the legacy serial interface, When the 
buffer is in a full state, the data cannot be received, and an 
NAK is returned. When the ho st computer receives the NAK 
response from the printer, the data packet is resent. This 
operation is repeated until either a timeout or until an ACK 
response is received. 

In this state, if one Wishes to send a draWer command, the 
data packet and the NAK response are repeated, so the draWer 
command cannot be sent. In this Way, the USB interface is 
constrained to perform ?oW control using ACK and NAK 
responses, and the Xon/Xoff protocol and RTS/CTS ?oW 
control are not performed. Because this is not a protocol 
Wherein ?oW control is not performed, there are no means by 
Which to force data transmission When the printer is in a state 
Wherein data cannot be received, such as is possible in a serial 
interface, and thus When in a buffer-full state, it is not possible 
to send commands that have high importance, such as draWer 
commands. 

FIG. 12 is a diagram for explaining the state of communi 
cations betWeen the host and a peripheral device using the 
USB interface. Note that the ?gure shoWs the details of the 
processes performed by the CPU on the peripheral device 
side, and the state of storage of data in the receive buffer. 

FIG. 12A shoWs the case Wherein there is adequate free 
space in the receive buffer of the peripheral device. When 
send data is sent from the host side When the receive buffer is 
in that state, the send data is stored in the receive buffer on the 
peripheral device side, and anACK response is sent to the ho st 
side to provide noti?cation that the data Was received cor 
rectly. The host side receives the ACK response to con?rm the 
successful reception. 
On the other hand, FIG. 12B shows the state Wherein there 

is not adequate free space in the receive buffer of the periph 
eral device. When send data is sent from the host side When 
there is not adequate space in the receive buffer, the peripheral 
side denies storage of the send data to the receive buffer, and 
sends an NAK response to the host side to provide noti?cation 
that the send data Was not accepted. After the host side 
receives the NAK response to con?rm that the send data Was 
not accepted, the host side resends the send data. The host 
repeatedly resends the send data until an ACK response is 
received. 

In this Way, even in a USB interface, if the receive buffer of 
the peripheral device is in a buffer-full state, then receive data 
cannot be received, so that if, for example, the peripheral 
device is a printer, then When an error occurs such as being out 
of paper, there Will be a problem in that the peripheral device 
Will not be able to receive a draWer command or a status check 
command. 

Given this, in Japanese Unexamined Patent Application 
Publication No. H 1 0-333 856 a structure is proposed Wherein, 
in a communications terminal, a mode 1 is provided that 
outputs a busy signal to indicate to the host side that data 
cannot be processed, and provides a mode 2 that does not 
output a busy signal and that receives from the host side 
commands to be processed, Where the mode 2 is set for 
applications that handle commands in real time to thereby 
enable the handling of a hold state or error state by the host 
side application softWare. 

Japanese Unexamined Patent Application Publication No. 
2000-207142 identi?es the problem that it is not possible for 
a higher-level device to receive send data that is sent from a 
printer device When the receive buffer is full When data trans 
mission is performed using the extended capability port 
(ECP) mode de?ned in IEEE 1284 in the interface betWeen 
the hi gher-level device and the printer, and as a solution to this 
problem, describes preventing the receive buffer of the printer 
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device from becoming full by the higher-level device not 
sending the next print data until receiving noti?cation from 
the printer device of the siZe that can be received. There is a 
description of the siZe that can be received being changed by 
a speci?cation on the printer device side, to optimize the siZe 
that can be received to match the transmission performance of 
the higher-level device. 

In recent years, in POS systems, and the like, communica 
tions betWeen the host device and the printer have been per 
formed through a USB instead of the aforementioned 
RS-232C or IEEE 1284 communications, or the like. In this 
communication using USB, preventing a memory over?oW 
When the remaining memory of image memory is small 
through determining the magnitudes of remaining memory 
and a threshold value When receiving an OUT packet, and 
responding With an NAK handshake and refusing to receive 
the data if the remaining memory is smaller than the threshold 
value is proposed in, for example, Japanese Unexamined 
Patent Application Publication No. 2005-1 17422. 

Moreover, a structure Wherein a buffer-full is prevented in 
parallel communications control by establishing speci?c spe 
cial commands on the printer side and providing on the host 
side special command processing means When speci?c error 
states, established in advance, occur is proposed in, for 
example, Japanese Unexamined Patent Application Publica 
tion No. 2005-18638. 

Moreover, Japanese Unexamined Patent Application Pub 
lication No. 2001-202322 proposes an interface device for 
connecting betWeen a host device and a printer device 
Wherein the host device is caused to send data, even if the 
printer device cannot receive data, if the receive data is a 
real-time command, and the data is stored to a storage means 
and sent to the printing device and applied to the receive 
buffer of the printing device. 

In a POS system Wherein a control is performed by a host 
device, typically the structure is one Wherein the host device 
is connected to a printer, and connected through the printer to 
a variety of data terminals such as a display device, a draWer, 
a modem, a barcode reader, and so forth, Where the data that 
is sent to the variety of data terminals is ?rst sent from the host 
device to the printer, and then sent from the printer to the 
individual data terminals. 

Moreover, When, in a POS system that uses serial commu 
nications, there is a sWitch over to communications using a 
USB from a conventional serial communications port, it is 
desirable to reduce the costs incurred in the change by having 
the changes from the existing device structure, used in con 
ventional serial communications, be as small as possible in 
the structure of the host device side PC and the printer on the 
terminal device side. 

Given such a desire, various approaches, such as described 
above, have been proposed for the problem of not being able 
to receive commands to be executed immediately if the com 
munications device side receive buffer is in a buffer-full state 
in the data communications betWeen the host device and the 
communications device as described above. HoWever, all of 
these approaches are handled by having specialty functions 
on the communications device side, but sWitching softWare 
requires a vast amount of Work, and there is also the problem 
of loW general versatility, such as having to prepare an inter 
face device having special functions, as Well as the problem of 
not having a solution that uses the functions that are normally 
provided in normal communications equipment. 

Furthermore, in the structure in Japanese Unexamined 
Patent Application Publication No. H10-333856, there is a 
problem in that even though it is necessary to have a mode 
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4 
selecting function on the communications terminal side, this 
cannot be applied to application softWare that does not 
respond in real time. 

Additionally, the structure in Japanese Unexamined Patent 
Application Publication No. 2000-207142 must have a func 
tion to detect the siZe that can be received by the printer device 
and to transfer to the higher-level device the receivable siZe 
that has been detected, and thus it is necessary to incorporate 
a neW function into existing communications devices that do 
not have this function. Moreover, although it is possible to 
change the siZe that can be received, it is necessary for this 
change to be performed on the printer device side, and thus 
necessary to incorporate the receivable siZe change function 
into the printer device side. There is also a problem in that the 
change to the receivable siZe cannot be performed on the 
higher-level device side. 

In the structure in Japanese Unexamined Patent Applica 
tion Publication No 2005 -1 17422, the reception of image data 
is refused When the remaining memory is less than a threshold 
value, and thus there is a problem in that reception of com 
mands requiring real-time execution is also refused, making it 
impossible to execute real-time execution commands in the 
communications device. 
The structure in Japanese Unexamined Patent Application 

Publication No. 2005-18638 has a problem in that the host 
side is provided With specialty command processing means, 
so it is necessary also to have a function to execute the spe 
cialty commands on the printer side as Well. 

In the structure in Japanese Unexamined Patent Applica 
tion Publication No. 2001 -202322, there is the problem of the 
need to provide, in the interface device, a function for deter 
mining Whether the receive data is a received-data real-time 
command, and the need to provide storage means for storing 
received-data real-time commands. 
As described above, because all of the systems disclosed in 

the above-described patent literature require major changes, 
such as adding neW devices or functions, to the host side and 
the communications device side, it is dif?cult to enable the 
reception of real-time execution commands When the receive 
buffer is in a buffer-full state Without requiring major changes 
in the existing host device or communications device. 

Because of this, When applying, to the receive buffer-full 
state, the conventional technology that has been proposed, 
there is the problem of requiring neW structures or functions 
in the host-side PC or the terminal equipment-side printer. 

Consequently, there is the need to be able to receive real 
time execution commands, even When the receive buffer is 
full, in a con?guration that uses the existing device structure, 
Without adding neW structures or functions to the host-side 
PC or the terminal equipment-side printer. 

SUMMARY OF THE INVENTION 

Given this, an object of the present invention is to solve the 
issues described above, solving the problem of not being able 
to receive real-time execution commands When the commu 
nications device-side receive buffer is in a buffer-full state in 
data communications betWeen a host device and a communi 
cations device, and in particular, it is an object to enable the 
reception of real -time execution commands, When in a buffer 
full state, in a con?guration that uses the existing equipment 
structures Without adding neW structures or functions to the 
host-side PC or terminal equipment-side printer. 
The present invention can receive real-time execution com 

mands through a communications device When the receive 
buffer is full by expanding the buffer siZe of the receive buffer 
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that is provided in the communications equipment based on 
an instruction sent from the host device side using USB 
virtual serial communication. 

Moreover, because the receive buffer has the structure that 
is normally provided in communications devices and because 
it is possible to use control signals that are used for expanding 
the buffer siZe of this receive buffer and possible to use 
instruction signals for How control that are used in serial 
communications, it is possible to achieve a structure that uses 
the existing device structures, Without adding neW structures 
or functions to the host equipment-side PC or the terminal 
equipment-side printer. 

In the present invention, there is physically a USB interface 
through a USB virtual serial driver from the application, 
Which, in operation, is handled as a serial interface, and even 
?oW control such as Xon/Xoff and RTS/CTS can be speci?ed. 
When a command With high importance, such as a draWer 
command, is sent, the application can specify no How control. 
Because in USB communications ACK/NAK ?oW control is 
performed, on the communications device side the speci?ca 
tion for no How control is not actually used in How control, but 
by receiving this speci?cation for no How control it is possible 
to determine that the content requires sending even if there is 
a buffer-full state, such as for a draWer command, and the 
buffer status is changed based on this instruction. 

Consequently, in the present invention the speci?cation for 
no How control is used not to actually specify serial ?oW 
control, but rather is used to differentiate betWeen data that 
should be accepted and data that should not. More speci? 
cally, in a state Wherein there is a speci?cation such as to 
perform Xon/Xoff or RTS/CTS ?oW control, the buffer status 
is determined by a speci?c threshold value, and if it is deter 
mined that the buffer is in a state exceeding that threshold 
value (a “near full” state), then an NAK response is returned. 
If, in this state, no protocol is speci?ed, then the threshold 
value is increased, increasing the receivable siZe, making it 
possible for the packet data to be received thereafter. 

Doing this makes it possible to receive commands With 
high importance or urgency, such as draWer commands, While 
maintaining the ACK/NAK ?oW control standards of the USB 
interface, even When the buffer is in a state that is judged to be 
full (the “near-full” state). 

The present invention is provided in the respective aspects 
of a communications device, a communications control 
method, and a printer provided With a communications 
device. 

The aspect of the present invention that is a communica 
tions device is connected to a host device through a USB bus, 
and is provided With a communications buffer that con?gures 
an endpoint of the USB connection, and With a control unit. 

The control unit changes the receive buffer siZe of the 
receive buffer Wherein the communications buffer stores the 
receive data, based on an instruction that speci?es no How 
control through USB virtual serial communication from the 
host device side in the How control using the serial interface 
protocol. 

The communications buffer is a data storage region pro 
vided in advance by the communications device in order to 
store the communications data, Where, in this data storage 
region, a region for storing the receive data is provided as the 
receive buffer. 

Here the communications data includes, for example, 
printing data for printing on a printer, commands for control 
ling the printer and various types of data terminals, and status. 
As commands there are, along With draWer commands such 
as “draWer open” to open the draWer, commands for control 
ling the various operations of the printer, a display device, a 
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6 
modern, a barcode reader, and the like. In addition to com 
mands used for controlling normal operations, these com 
mands include real -time execution commands, Which require 
execution in real time, such as the draWer open command and 
the clear error command. 
The control unit changes the receive buffer siZe of the 

receive buffer Wherein the communications buffer stores 
receive data, based on an instruction sent through USB virtual 
serial communication from the host device side. 

This instruction speci?es ?oW control active or inactive 
When the controlling the How betWeen the ho st device and the 
communications device folloWing the serial interface proto 
col. The control unit, in this instruction, changes the receive 
buffer siZe of the receive buffer based on the speci?cation of 
active or inactive for the How control. 
When the instruction speci?es that How control is inactive, 

the receive buffer siZe of the receive buffer provided in the 
communications buffer is increased based on this speci?ca 
tion, and if the instruction speci?es that How control is active, 
then control is performed to reduce the receive buffer siZe of 
the receive buffer provided in the communications buffer, 
based on the speci?cation. 

Moreover, the communications buffer provides a storage 
region that includes a plurality of regions that can be sepa 
rated or linked freely in softWare, Where one of those regions 
is de?ned as a receive buffer for storing receive data, and the 
remaining regions are de?ned as free regions. 
The control unit controls a portion of the plurality of 

regions as the receive buffer and controls the remaining 
regions as free regions. In this region control, if a speci?cation 
is received to turn the How control inactive, then the receive 
buffer size is increased by linking the receive buffer and a free 
region in softWare to incorporate the free region into the 
receive buffer. If a speci?cation is received that the How 
control is active, then the receive buffer siZe is decreased by 
separating, in softWare, the receive buffer and the free region. 

Here the control unit does not Write the receive data or read 
out the data that has been stored for regions that are speci?ed 
as free regions Within the communications buffer. In the 
present invention, these free regions are buffer regions that 
are prepared for storing real-time execution commands that 
are urgent, requiring execution in real time, even When the 
receive buffer is in a buffer-full state, to thereby avoid a 
situation Wherein the reception of real-time execution com 
mands is not possible because of storing data or commands 
(hereinafter termed “data,” including commands) that do not 
require real-time execution. 

Consequently, the free region is in a state Wherein storage 
is normally not possible in order to not store data aside from 
real-time execution commands. This free region enables the 
reception of real -time execution commands by increasing the 
buffer siZe of the receive buffer by becoming receive buffers 
When receiving a real-time execution commands. In the 
present invention, the speci?cation of How control inactive is 
used as the trigger for sWitching to link the free regions into 
receive buffers. 
The control unit not only turns inactive the How control that 

is performed by the USB control, but also increases the buffer 
siZe of the receive buffer by linking in softWare the free 
regions to the receive buffer, When a speci?cation is received 
for turning the How control inactive. 

Moreover, When the reception of a real-time execution 
command has been completed, so that reception by the 
expanded receive buffer is not required, then a portion of the 
receive buffer is separated in softWare to be a free region, 
thereby reducing the buffer siZe of the receive buffer, and 
preparing for the reception of the next real-time execution 
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command. In the present invention, the speci?cation for tum 
ing ?ow control active is used as the trigger for switching to 
separate the free region from the reception buffer. 
The control unit reduces the buffer siZe of the receive buffer 

by separating, in software, the free region from the receive 
buffer, along with restarting the ?ow control that is performed 
by USB control, when a speci?cation is received to turn the 
?ow control active. 

Moreover, the communications device is provided with an 
analyzing unit for analyZing stored data that is stored in the 
receive buffer, and a forwarding unit for forwarding com 
mands that have been analyZed by the analyZing unit. The 
forwarding unit forwards, to an external device that is con 
nected through the USB interface, commands obtained 
through the analysis of the analyZing unit. As the external 
device, various types of data terminals, such as display 
devices, drawers or modems, barcode readers, or the like, can 
be used, where the data for the real -time execution commands 
that is stored in the extended receive buffer is analyZed, and 
the forwarding unit sends data to a variety of data terminals 
through the USB interface, so that the real-time execution 
commands will be performed. 

Moreover, the communications device is provided with an 
analyZing unit for analyZing stored data that is stored in the 
receive buffer, and provided with a printer buffer. The printer 
buffer stores printing data that is the result of the analysis by 
the analyZing unit. 

Moreover, the aspect of the present invention that is a 
method of communications control is a method that controls 
communications between a host device that is connected with 
USB connection and a communications device that is the 
target. The communications device is provided with a com 
munications buffer that structures the endpoint that is con 
nected by USB connection, and the receive buffer siZe of the 
receive buffer for storing receive data, provided in the com 
munications buffer is changed based on an instruction that is 
sent to the communications device from a host device. 
The instruction is a speci?cation to establish the ?ow con 

trol between the host device and the communications device 
as either active or inactive, where the communications device 
receives a speci?cation from the host device to turn the ?ow 
control inactive, and thus increases the receive buffer siZe, or 
decreases the receive buffer siZe with a speci?cation from the 
host device to turn the ?ow control active. 

Moreover, the communications buffer is provided with a 
storage region including a plurality of regions that can be 
linked or separated freely in software. A portion of the plu 
rality of regions is de?ned as the receive buffer, and the 
remaining regions are de?ned as free regions, where the 
receive buffer siZe is expanded by linking the receive buffer 
and a free region in software to incorporate the free region 
into the receive buffer, or the receive buffer siZe is decreased 
by separating, in software, the receive buffer and the free 
region. 

The proportions in the plurality of regions provided in the 
communications buffer can be set according to a speci?cation 
from the communications device side. Moreover, the free 
regions are structured including a plurality of regions, where 
any number of regions selected from this plurality of regions 
can be linked to the receive buffer to selectively expand the 
receive buffer siZe. 

Moreover, the present invention can be embodied in the 
aspect of a printer provided with a communications device 
according to the present invention. This printer is provided 
with an analyZing unit for analyZing stored data that is stored 
in the receive buffer, a printer mechanism for performing 
printing, and a printer buffer for storing print data used in the 
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8 
printing of the aforementioned printer mechanism. The con 
trol unit stores print data, obtained from the analyZing unit, 
into the printer buffer, and drives and controls the printer 
mechanism using commands obtained from the analyZing 
unit. 

Through the use of USB virtual serial communication, the 
present invention is able to send instructions specifying ?ow 
control active or inactive through a serial interface protocol, 
even if there is only a USB interface provided, with no serial 
interface, where the receive buffer siZe can be changed by the 
speci?cation of ?ow control active/ inactive. 
The communications device, method for communications 

control, and printer provided with a communications device 
as set forth in the present invention can receive real-time 
execution commands in data communications between the 
host device and the communications device even if the receive 
buffer on the communications device side is full. 

In particular, this enables the reception of real-time execu 
tion commands when the receive buffer is full, using the 
existing device con?guration without the addition of new 
structures or functions to the PC on the host device side or the 
printer on the terminal device side. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram for explaining the relationship between 
a host device and a communications device that are connected 
with USB connection according to the present invention; 

FIG. 2 is a diagram for explaining the relationship between 
a host device and a communications device that are connected 
with USB connection according to the present invention, and 
for explaining the schematic structure of the communications 
device; 

FIG. 3 is a diagram for explaining the change in the buffer 
siZe of the receive buffer in the present invention; 

FIG. 4 is an operating diagram for explaining the commu 
nications operations from a host device to a communications 
device according to the present invention; 

FIG. 5 is a ?owchart for explaining the communications 
operations from a host device to a communications device 
according to the present invention; 

FIG. 6 is a ?owchart for explaining the communications 
operations from a host device to a communications device 
according to the present invention; 

FIG. 7 is a operating state diagram for explaining the com 
munications operations from a host device to a communica 
tions device according to the present invention; 

FIG. 8 is a operating state diagram for explaining the com 
munications operations from a host device to a communica 
tions device according to the present invention; 

FIG. 9 is a ?gure for explaining a free region having a 
plurality of free regions according to the present invention; 

FIG. 10 is a diagram for explaining the relationship 
between a conventional host device and printer; 

FIG. 11 is a ?owchart of the printer side for explaining data 
?ow control in a serial interface; and 

FIG. 12 is a diagram for explaining the communication 
states between a host and a peripheral device using a USB 
interface. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The communications device aspect of the present invention 
will be explained ?rst. 
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FIG. 1 is a diagram for explaining the relationship between 
the host device and the communications device that are con 
nected With USB connection through the present invention. 

In FIG. 1, the host device is provided With an application 
program 2, an application program interface 3, and drivers 4 
through 7, and presents an example of a printer as a commu 
nications device, Where the host device and the printer are 
connected through a USB interface. 

The application program 2 is a program relating to, for 
example, a POS system or a cash register, or the like. This 
program is provided With a program for performing ?oW 
control using the serial protocol that is a conventional pro 
gram resource, in addition to having a program that performs 
?oW control using a USB protocol for sending and receiving 
signals via a USE. 
The application program 2 connects to a USB bus driver 6 

through a USB printer class driver 4 using ?oW control 
through the USB protocol to communicate With the printer 1 
through the USB interface. This communications through the 
USB interface sends the send data in the aspect of packets, 
along With sending ACK signals and NAK signals. 

Moreover, the application program 2 connects to the USB 
bus driver 6 through a serial interface driver 5 that structures 
the USB virtual serial driver, through ?oW control using the 
serial protocol, to connect to the printer 1 through the USB 
interface. In this communication using the USB interface, the 
application program 2 side can perform ?oW control through 
a serial protocol using the RTS signal and CTS signal, or 
using the Xoff signal and Xon signal, through having the 
serial interface driver 5 be a USB virtual serial driver. 
When the virtual serial driver receives data that is sent from 

the application to the serial port, the data is not sent to a 
physical serial port, such as an RS-232, but rather is sent to the 
USB interface. Moreover, the virtual serial driver passes data 
to the application as if received from the serial interface, even 
if the data Was received from the USB interface. Doing this 
enables applications for serial interfaces to communicate 
With USB printers, and the like, Without being aWare of the 
USB. 

At this time, in order for the USB interface to operate 
virtually as a serial interface, the serial interface driver is 
changed to be a USB virtual serial communication. This 
enables the myriad applications of the past that use legacy 
interfaces to operate on neW computers as Well, by merely 
changing the device driver, Without changing the applications 
themselves. 

The present invention, in the con?guration described 
above, is able to receive commands through changing the 
capacity of the receive buffer based on a speci?cation that is 
sent through the USB virtual serial driver to specify the How 
control inactive in the serial interface protocol for commands 
With high importance levels such as a cash register draWer 
open command, even When signals are not received in How 
control by the USB protocol because the capacity of the 
receive buffer is in a full state. 

FIG. 2 is a diagram for explaining the relationship betWeen 
the host device and the communications device through a 
USB connection as set forth in the present invention, and to 
explain the schematic structure of the communications 
device. 

FIG. 2 shoWs an example of structuring a POS system by 
connecting a host device 100 and a communications device 
10 through a universal serial bus (U SB). The USB is a serial 
interface for sequentially sending data one bit at a time using 
a single pair of signal lines, Where communication is per 
formed betWeen a buffer in a ho st and an endpoint buffer in a 
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10 
device using packet units, Where communication is enabled 
through polling the periphery devices connected to the host 
device. 

FIG. 2 shoWs an example Wherein the communications 
device 10 is connected to the host device 100 through a USB 
interface, and Where, on the doWnstream side of the commu 
nications device 10, peripheral devices (20 through 40) are 
also connected. Note that the target peripheral devices are not 
connected together through USB interfaces, but rather the 
communications device 10 is connected to the peripheral 
devices 20 through 40 to connect the peripheral devices 
through a hub. 

FIG. 2 shoWs an example Wherein a printer 20, a display 
device 30, and a cash draWer 40 are connected to the commu 
nications device 10 as peripheral devices. Note that this 
shoWs an example of structuring a POS system incorporating 
the function of the communications device 10 into an existing 
printer 20, as a structure that incorporates the communica 
tions device 10 into the printer 20. 

In this structure, the USB bus driver at 106 of the host 
device 100 is connected to a communications interface port 
11 of the communications device 10 through the USB inter 
face, and this communications interface port 11 is connected 
physically to the printer 20, the display device 30, and the 
cash draWer 40 through the USB interface. 

Moreover, Within the printer 20, the communications 
device 10 and the printer mechanism 24 for performing the 
printing, Which includes a printer interface 21, a printer buffer 
22, and a printer unit 23, are physically connected through the 
USB interface. 
When printing, the host device 100 sends print data to the 

communications device 10, and the print data received by the 
communications device 10 is forWarded to the printer buffer 
22. The printer unit 23 processes the print data Written to the 
printer buffer 22 to perform the printing. 
When displaying on the display device 30, the host device 

100 sends display data to the communications device 10, and 
the communications device 10 forWards the received display 
data to the display unit 32. The display unit 32 performs the 
display operations using the display data that has been for 
Warded. 

Moreover, for the cash draWer 40, When the draWer is to be 
opened, for example, the host device 100 sends a draWer open 
command to the communications device 10, and the commu 
nications device 10 forWards the received draWer open com 
mand to a cash draWer unit 42. The cash draWer unit 42 uses 
the forWarded draWer open command to open the draWer. 

In addition to the USB bus driver 106 that is connected to 
the USB signal lines, the host device 100 is also provided With 
an operating system (OS) 103 for a POS, devices that are 
typically provided for the host device 100, such as a keyboard 
and a display, application softWare 102 for controlling these 
devices, a platform operating system (OS) 101, and the like. 
The application softWare 102 can be various types of appli 
cation softWare in addition to the application softWare for the 
POS, and runs under the control of the platform operating 
system 101 and the POS operating system 103. 

Moreover, the POS operating system 103 is provided With 
a printer driver 10311, a display driver 103b, a draWer driver 
1030, and a control operating system 103d for controlling 
these drivers. 
The signals for How control (the ACK signal and the NAK 

signal) in the USB protocol and the send data in the host 
device 100 are sent to the communications device 10 through 
the USB interface through the USB bus driver 106 from the 
USB printer driver 104. 
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Furthermore, the signals relating to How control (the RTS 
signal and CTS signal or the Xoff signal and Xon signal) in 
the serial interface protocol, and the How control active/inac 
tive speci?cation, by the application program in the host 
device 100 are sent from the serial interface driver 105, Which 
structures a USB virtual serial driver, through the USB bus 
driver 106 to the communications device 10 through the USB 
interface. At this time, How control is performed by the USB 
protocol from the USB bus driver 106 forWard, but the appli 
cation program is able to handle the How control in the same 
manner as When performing ?oW control using the serial 
interface protocol. 

The communications device 10 is connected to the host 
device 100 through a communications interface port 11 With 
the USB interface. The communications interface port 11 is 
provided With a receive buffer 12 and a send buffer 13. The 
receive buffer 12 receives and stores data sent from the host 
device 100, and data sent from peripheral devices such as the 
printer mechanism 24, the display device 30, the cash draWer 
40, and the like. 
On the other hand, the send buffer 13 performs storage for 

sending to the various peripheral devices the data that is sent 
from the host device 100, or for sending to the host device 100 
the data that is sent from the various peripheral devices. Here 
the data that is stored in the receive buffer 12 and the send 
buffer 13 is not limited to print data, but also includes com 
mands, and When it comes to non-command data, is not 
limited to print data, but may also include data of a variety of 
contents, such as image data. 

In addition to the aforementioned communications buffer 
12 and send buffer 13, the communications device 10 is also 
provided With an analyzing unit 14 for analyzing the receive 
data received by the receive buffer of the communications 
buffer 12 to extract the data of the various types of content, 
such as print data, and the various types of commands that are 
included in the receive data. 

Moreover, the communications buffer 12 that is provided 
in the communications device 10 as set forth in the present 
invention is provided With a plurality of regions that can be 
linked or separated freely, Where one region of this plurality 
of regions is de?ned as the receive buffer to store receive data 
that is received, While the remaining regions are de?ned as 
free regions that do not store receive data. These free regions 
store receive data by being sWitched into receive buffers 
through an instruction from the host device 100 specifying 
?oW control. The sWitching of the free regions into receive 
buffers enables the reception of data With high importance, 
such as real-time execution commands, even When the receive 
buffer is in a buffer-full state, doing so through expanding the 
buffer siZe of the receive buffer. 

Note that the changing of the buffer siZe of the receive 
buffer includes not only expanding through sWitching the free 
regions into receive buffers, as described above, but also 
includes reducing through returning these sWitched receive 
buffers into free regions. 

In the communications device 10, the changing of the 
buffer siZe, that is, the expansion of the buffer siZe by sWitch 
ing the free regions Within the communications buffer 12 into 
receive buffers, and the reduction of the buffer siZe performed 
through returning the receive buffers into free regions, can be 
performed based on instructions from the host device 100, as 
described above. The communications device 10 is provided 
With an instruction analyZing unit 15 for receiving and ana 
lyZing instructions that specify the How control from the host 
device 100. 

Here the changing of the buffer siZe of the receive buffer in 
the communications buffer is performed based on instruc 
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12 
tions specifying the How control sent to the communications 
device 10 from the host device 100. 

In the present invention, the How control includes tWo 
types of How control: How control by the USB interface, and 
How control by a serial interface. These types of How control 
are that Which perform communications betWeen the ho st and 
the peripheral devices by procedures folloWing speci?c pro 
tocols; hoWever, the How control by the serial interface is used 
not only in conventional ?oW control, but also in control of 
sWitching the capacity of the receive buffer. 
BetWeen the host device 100 and the communications 

device 10 in the present invention, communications are per 
formed betWeen the host and the peripheral devices using 
?oW control. At this time, the host device 100 sends an 
instruction to the communications device 10 specifying ?oW 
control inactive in the serial interface When sending a com 
mand With high importance or urgency. This speci?cation to 
turn ?oW control inactive is sent from the USB bus driver 
through the USB virtual serial driver. When the communica 
tions device 10 receives the instruction to turn the How control 
inactive, the buffer capacity is sWitched, through, for 
example, sWitching a threshold value, as sending a command 
With high importance or urgency. 

Note that the instruction for turning the How control inac 
tive is How control in the serial interface, and not How control 
in the USB interface, so ACK and NAK responses are con 
tinued by the USB interface. 

Moreover, When returning the sWitched buffer capacity to 
the original capacity, there is an instruction from the host 
device 100, for example, to the communications device 10 
specifying that How control be turned active. When the com 
munications device 10 receives the instruction to turn the flow 
control active, the buffer capacity is returned to normal 
through, for example, sWitching a threshold value. 

The communications device 10 as set forth in the present 
invention changes the buffer siZe of the receive buffer in the 
communications buffer based on an instruction specifying 
that the How control in the serial interface be turned inactive 
or active. For example, by specifying that the How control be 
turned inactive, the free regions are sWitched into receive 
buffers to increase the buffer siZe of the receive buffer, and by 
specifying that the How control be turned active, these 
sWitched receive buffers are returned to free regions to 
decrease the buffer siZe of the receive buffer. Note that the 
How control speci?cation status canbe stored in a How control 
counter 17. 
The communications device 10 is provided With a control 

unit 16. The control unit 16 not only performs ?oW control, 
but also performs buffer control for increasing the buffer siZe 
of the receive buffer When the receive buffer is in a buffer-full 
state, or performing buffer control to reduce the buffer siZe of 
the receive buffer. At this time, the control unit 16 gets the 
capacity of the data that is stored in the receive buffer from the 
communications buffer 12, or gets data on the remaining 
volume of data that can be stored in the receive buffer 12, and 
sends the ACK and NAK responses. 
The control unit 16 sends to the send buffer 13 data that is 

stored in the receive buffer in the communications buffer 12 
based on the results of analysis by the analyZing unit 14, and 
also controls the sending to the peripheral devices and the 
host device from the send buffer 13 through the communica 
tions interface port 11. Moreover, the control unit 16 also 
controls the forWarding of the ACK responses and NAK 
responses to the send buffer 13 based on the receive buffer 
receptions status, and controls the sending from the send 
buffer 13 to the host device through the communications 
interface port 11. 










